Abstract
Introduction
Curcumin is naturally occurring compound isolated from Curcuma and the major pigment present in turmeric plan (Curcuma longa). Several curcuminoid compounds such as curcumin, 4-dimethoxycurcumin, bisdimethoxycurcumin (diarylheptanoid) and dihydrocurcumin (asymmetric) are found in turmeric plan 1 . Curcumin analog compounds have biological activities such as anti-inflammatory 2 , antioxidant 3 , anti-infective and antiallergic 4 , hepatoprotector agent 5 , and HIV virus inhibition 6 . Encouraged by its biological activities, it becomes major interest as a model target for synthesis. Isolation of curcumin from the plant showed 3-5% and has limited structure variation 7 .
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Claisen-Schmidt condensation is one of reaction which can be used to synthesis analogs of curcumin. This reaction is common used for carbon-carbon bonding formation because it's simple and environmental friendly. Along with those reasons, this reaction is able to do combinatorial chemistry approach.
In this study, analogs of curcumin were synthesized from N-H-4-piperidon, N-benzyl-4-piperidon, 2,4,5-trimethoxy-benzaldehyde and 3,4,5-trimethoxy-benzaldehyde with combinatorial approach. The reaction was done under irradiation with microwave. All the compounds were furthermore analyzed for their cytotoxicity against P-388 murine leukemia cell line in vitro.
Materials And Method

Materials
Chemicals were purchased from Merck except 2,5-dimethoxy bezaldehyde (Sigma). Microwave Mass II (Sineo Microwave Chemistry) was used for the synthesis condition. HPLC (Shimadzu Le Solution), FTIR (Shimadzu, IR Prestige-21), MS (Waters LCT Premier XE ES1-10F) were used for purification of the compounds.
1 H and 13 C NMR were recorded by using Varian 500 MHz.
Syntesis of Curcumin Analogues.
All the compounds were synthesized by using aldol condensation reaction with sodium hydroxide as catalyst and ethanol as solvent (Carey and Sandberg, 1983) 8 . 0.01 mol of 4-piperidone derivative was mixed with sodium hydroxyde octahydrate (0.0055 mol) followed by 10 mL absolute ethanol in conical flask. Aldehyde derivative (0.02 mol in ethanol 2 mL) was added into mixture and finally placed into microwave and the reaction was run for 10 minutes. Solid product obtained was cooled and 50 mL HCl 1N was added subsequently. The mixture was then filtered by using Buchner funnel and washed with 50 mL distilled water, 50 mL n-hexane respectively and finally was dried at 400 °C for 24 H. (2,4,5- 
Results And Discussion
Results
N-H-(3E,5E)-3,5-bis-
N-H-(3E,5E)-3,5-bis-(3,4,5-trimethoxybenziliden)-4-peperidon (A2),
N-H-(3E,5E)-3,5-bis-(2,4,5-trimethoxybenziliden)-4-piperidon (A1) >100
N-H-(3E,5E)-3,5-bis-(3,4,5-trimethoxybenziliden)-4-piperidon (A2) 92.62 + from HR-ESI-TOFMS spectra. This compound was assigned from 1 H-NMR and 13 C-NMR (Table 2) . 1 H-NMR spectra from A2 showed N-H signal at δ H 10,01 (1H, s), two methylene at δ H 3.49 (4H, s), two olefinic protons at down field at δ H 7.26 (2H, s), 18 protons from 6-OCH 3 at δ H 3.89 (6H, s) and δ H 3.90 (6H, s)] and δ H 3.89 (6H, s), four aromatic protons which were from 2 substituted aromatic rings at δ H 7.12 (2H, s) dan 7.12 (2H, s)].
N-benzil-(3E,5E)-)-3,5-bis-(2,4,5-trimethoxybenziliden)-4-piperidon (A3) 0.49
N-benzil-(3E,5E)-)-3,5-bis-(3,4,5-dimethoxybenziliden)-4-piperidon
13 C-NMR showed 25 carbons which were 2 methylene carbons (δ C 61,0), one conjugated carbonyl carbon at δ C 191.0), and six sp 2 carbons, five quaternary carbons, three carbons from -OCH 3 at δ C 56.3, 56.3 and 56.3 (Table 2 ). Unsaturated degree was counted as nine out of twelve for both compounds. The three remaining numbers of unsaturated degree was suitable with tricyclic from monoketone curcumin which had two symmetric part 9 . The methoxy position was found in 2,4,5 and 3,4,5 position respectively and this is in the same result which published by Gregory et al. (2013) 9 . + from HR-ESI-TOFMS spectra. This compound was assigned from 1 H-NMR and 13 C-NMR (Table 3) . From proton NMR was found N-benzyl signal at δ H 3.68 (3H, s), two methylene signals at δ H 3,80 (4H, s), one olefinic proton at δ H 8.05 (2H, s), methoxy signals at δ H 3.85 (6H, s), δ H 3.77 (6H, s), and δ H 3.93 (6H, s)], four aromatic protons which was from two substituted aromatic rings at δ H 6.52 (2H, s), and δ H 6.70 (2H, s), five aromatic protons from aromatic ring at δ H 7.21 (5H, s)].
13 C-NMR spectra showed 32 carbons which was consist of methylene at δ C 54. + from HR-ESI-TOFMS spectra. This compound was assigned from 1 H-NMR and 13 C-NMR (Table 3) . From proton NMR was found N-benzyl signal at δ H 3.94 (3H, s), olefinic proton at δ H 7.38 (2H, s), methoxyl signals at δ H 3.93 (6H, s), δ H 3.93 (6H, s), δ H 3.93 (6H, s), four aromatic protons which was from two substituted aromatic rings at δ H 7.14 (2H, s), δ H 7.27 (2H, s), five aromatic protons from aromatic ring at δ H 7.90 (5H, s).
13
C-NMR spectra showed 32 carbons which was consist of methylene signal at δ C 60.9, a conjugated carbonyl at δ C 191.1, six metoxhyl signals at δ C 56.2, δ C 56.2 and δ C 56.2 as well as 22 sp 2 carbons (Table 3) . Apart from that, unsaturated degree was counted as 12 out of 16 which was meant 4 unsaturated remain suitable with tetracyclic form from monoketone curcumin 9 . Methoxy position in both rings were determined based on their chemical shift and concluded as 3,4,5 position. The NMR data was compared with N-benzyl-(3E,5E)-3,5-bis-(3,4,5-trimethoxybenziliden)-4-piperidon and showed high similarity 9 . 
Cytotoxic Activity against P-388 murine leukemia cell line (in vitro)
All the compounds were screened their cytotoxic activity against P-388 murine leukemia cell line by using MTT assay (Alley, 1988) . The IC 50 showed that A3 possessed high activity (0.49 µg/mL) compared with A1, A2, A4 with value >100; 92.62; 67.04 µg/mL (Table 1) respectively. It might be due to less steric around carbonyl and N-piperidon bonded with proton which did not has steric.
Conclusion
Four monoketone curcumin analogs had been synthesized by using aldol condensation reaction with base catalyst and irradiation from microwave. Compound A3 showed high cytotoxic activity compared to another compounds against P-388 murine leukemia cell line.
